Control engineers have for long presented themselves as the sorcerers of services engineering, conjuring spells and incantations about their systems. Cats cradles of pneumatic tubes and electrical wiring snake enticingly from one black box to another, ending up in pairs of bare wires behind the boiler. When the system fails to operate, the designer can always be taken to task for not getting his pipe sizing correct or forgetting to mention that the building was to be occupied. Never mind when the room stat is positioned in direct sunlight directly above a hot water pipe, there is always manual override. Your typical controls engineer has an intuitive feel for what will work, based on the last building he did, which was based on the building before that, which was based o n . . . Now, however, science marches on. Theory is being thrown into the controls cauldron; the twentieth century has been reached.
The CIBS itself started the process several years ago when it was decided to revise Section B11 of the Guide. Fortunately for the traditionalists that document was cast into limbo where it still resides. Others, however, have not been so easily silenced and Ken Letherman has now produced this volume, which is No. 15 in the Pergamon series on heating, ventilation and refrigeration. There are six chapters covering sensors, applications, mechanisms, characteristics, linear theory and non-linear theory.
The first chapter is a discussion of the standard detecting elements for temperature, humidity, etc. Modifications to improve linearity and sensitivity are mentioned and explained mathematically where necessary. The applications chapter starts with final control elements: actuators, valves and dampers. Valve authority and inherent and installed characteristics are explained as are flow coefficients, although the relationships between them are not fully explained. Domestic controls, boiler and chiller controls and air conditioning controls are briefly and generally mentioned. Time constants for room emitters are quoted from a 1977 BSRIA paper.
Controller mechanisms and circuits covers pneumatic and electricallelectronic systems. I t then jumps to individual components which seems to break the flow of ideas. This chapter is well illustrated with line drawings of response times and typical installation circuits. This is then followed by the chapter on controller characteristics which introduces the mathematical approach with a vengeance. P, I and D control are considered individually and in combination. Stability analysis of closed loop control systems is then introduced by the Routh-Hurwitz criterion. Unfortunately, this section starts by referring forward to the following chapter and unless the reader is already familiar with Laplace transforms and their application to stability analysis, he is likely to close the book a t this point. The basic theory of linear control systems is a standard presentation of the subject combined with a brave attempt to relate the examples to building services. Laplace transforms and inverse transforms are explained here together with complex roots and the other calculational paraphernalia necessary for stability analysis. At the end of the chapter one is left wondering how any building services system could possibly have worked without going through this procedure to design it. The answer of course is that it probably didn't. The final chapter deals with non-linear systems. This is just like the previous chapter only more so. An appendix
44
gives 74 example problems for the keen student but as there are no answers given you won't know if you have got them right.
In conclusion this book is to be welcomed. It will be a long, uphill journey bringing the methods detailed in this book into the design office but, as the old Chinese proverb says, even the longest journey starts with a single step. There will be many, probably today's practitioners, who will say it is all a waste of time but progress is usually inexorable. I t is less than t w e n e years now to the twenty-first century and by then these methods will probably be commonplace in services design.
A.G.
Refrigeration and Air Conditioning, A. R. Trott, hlcGraw-Hill (1981) E12.95
The title of this book is a fairly wide ranging one and to cover the subject in 300 pages suggests a certain degree of compression. The fly-leaf does indeed say that it is aconcise introduction to the subject. After an introductory chapter on units and basic physics, the principle of the refrigeration cycle is explained. Subsequent chapters deal with compressors, oil in refrigerant circuits, condensers, evaporators and expansion valves. Chapters on controls, materials and brines and ice complete the first half of the book.
The second half of the book considers the incorporation of refrigeration equipment into the wider context of systems. The chapter on refrigeration load estimation leads onto the applications chapter. Both these limit themselves to refrigerating, rather than air conditioning, examples. Cold storage and cold store construction are then discussed.
The author develops the wider application of refrigeration in air conditioning with chapters on psychrometry and air treatment. The remaining chapters deal with the design and installation of air conditioning systems.
As mentioned above, this book is really an introduction to the subject. It is readable and concise and does not make too many demands on the reader's mathematical ability.
A.G.
ACEC Report, Energy Paper No. 49, HMSO (1982), 23.70. This is the fourth report of the Advisory Council on Energy Conservation, the third having been published as long ago as October 1979. I t reviews progress in the intervening period and contains results of studies into specific aspects of energy conservation undertaken by the Advisory Council's Industry, Transport, Controls, and Buildings Working Groups. The Council is convinced that the most necessary part of any energy conservation programme is energy prictng on the basis of true long run replacement costs, and that the maintenance of such an energy pricing structure is necessary to encourage the private customer, authorities, and industry to divert the required resources to energy conservation. But the Council regrets that energy conservation investment does not receive greater priority in the various Government measures to aid industry. I t welcomes the Government publicity campaign for consumers, the intention to supplement Building Regulations on insulation, the increased levels of subsidy under the Home Insulation Scheme, and the financial support for the RIBA-CIBS training courses. The Council
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